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Abstract 
In this paper a new method determining the degree of skin burns in quantities is put forward. Firstly, with 
Photoshop9.0 software, we analyzed the statistical character of skin burns images’ histogram, and then turned the 
images of burned skins from RGB color space to HSV space, to analyze the transformed color histogram. Lastly 
through Photoshop9.0 software we get the percentage of the skin burns area. We made the mean of images’ 
histogram ,the standard deviation of color maps ,and the percentage of burned areas as indicators of evaluating 
burns ,then distributed indicators the weighted values ,at last get the burned scores by summing the products of every 
indicator of the burns and the weighted values. From the classification of burned scores, the degree of burns can be 
evaluated. 
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Introduction 
Skin burns is a common type of injury. But there are not clear rules and instructions on how to measure 
the degree of skin burns. In this paper, a new quantitative and simple method is put forward to determine 
the degree of skin burns in quantities, using computer image processing technology based on size, shape 
and depth of skin burns. It is with practical significance on the treatment of skin burns staff.  
The computer image processing technology  
The computer image processing technology is integrated discipline. The rapid development of modern  
digital technology and microelectronics provide advanced  
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technical means for computer image processing. Computer image processing is that images are 
converted into a digital image matrix which is dealt with a certain algorithm in the computer [1].A basic 
computer image processing system is made of 4-part, including: (1) image input device [2] . In this paper , 
the CANON50D digital camera is used for image input device. (2) Processing and analysis equipment: 
computer. (3)Image storage device.  (4) Image output device: display. 
The image processing can be handled into two domains: one is a domain processing in space, which is 
to deal with the images in image space; the other is to convert the space images from the space domain to 
the frequency domain through various transformation, and then re-convert to the space domain, at last, the 
after-processing images are formed. The author mainly adopted the first method: dealing with the images 
in image space[3] [4][5].  
Image processing steps 
A   The histogram analysis of skin burns image  
With 12 pig skins as experimental skins, they are burned on thermal radiation and convection 
integrated thermal protective performance test equipment 5s to 60s. Firstly take the 12 pictures of skin 
burns with the digital camera, and then number the 12 color pictures from 1 to 12. Photoshop9.0 software 
is used to analyze images histogram. Figure 1 shows the histograms of the skin burned 20s and 40s 
respectively. In the picture, the abscissa stands for brightness range, 0 indicating darkest, 255 indicating 
lightest, and the vertical axis standing for the corresponding number of pixels of brightness levels. In 
order to deal with the images conveniently, based on C + + languages, the author redact the skin burns 
images processing procedure named procedure 1. Its function is to show the histogram of the skin burns 
images and work out the mean and standard deviation of the histogram, also it is used to show the 
histogram of color images and figure out the standard deviation and its characteristic value.  
 
(a) burn 20s
 
b burn 40s 
Figure 1. The histogram of skin burns 
From figure 1, we can make a conclusion that the longer combustion, the darker the images and the 
distribution of the histogram corresponding with the images move to the smaller brightness value. The 
result of mean and standard deviation of the 12 histograms according to program1 has been listed in table 
brightness 
brightness 
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1. The relationship chart between mean and standard deviation and the burn time has been made as Figure 
2 
Table 1 Skin burns image mean and standard deviation 
material      serial burn time s  mean deviation 
 
 
 
skin 
 5 165.4 10.6 
 10  155.3 10.0 
 15 148.2 4.3 
 20 142.1 10.3 
 25 139.5 14.2 
 30 132.9 14.9 
 35 123.4 16.4 
 40 118.3 14.5 
 45 110.5 16.6 
 50 90.8 17.2 
 55 86.4 18.4 
 60 81.2 19.4 
 
a figure of burn time and deviation 
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(b)  figure of burn time and mean 
Figure 2. Relation of burn time and image’s parameters 
From figure2 we can see: The longer the burn, the smaller brightness average of the images is, while 
the standard deviation is larger with the deeper burn degree. Comparing with the standard deviation, the 
linear relationship between the mean and burn time is better. Therefore, the brightness mean can be 
considered as an important image feature to represent the burn degree. 
B   Analysis in the color mode of the skin surface burns images  
From the skin surface burns images, we can see, the color of burns surface is different when the degree 
of burns is. So the color feature should be also taken into account to represent the degree of skin burns 
fully .Draw the color histogram of the original color images that transformed from RGB color space to 
HSV space with program1.Figure 3(a),(b) show that the color histograms of the original images of 
burning 20s and 40s which has transformed from RGB color space to HSV space . In the color histogram 
the abscissa is for color values, and the longitudinal coordinates for the number of pixels . 
  
(a)burn 20s 
 
          (b)burn 40s 
Figure 3. color histogram of burn image 
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As can be seen from Figure 3, if the degree of surface burns is different, the corresponding color 
histogram are very different, mainly reflected in the distribution of color values, namely the distribution of 
dispersion of color, which can be indicated by the standard deviation of the color histogram .We can 
calculate the mean and standard deviation of the 12 color maps with procedure 1, see table 2. 
Table 2 color images’ mean and standard deviation of burn skin 
serial  burn time s  mean standard deviation 
 5 0.124 0.042 
 10 0.311 0.053 
 15 0.202 0.066 
 20 0.226 0.070 
 25 0.224 0.078 
 30 0.264 0.092 
 35 0.189 0.104 
 40 0.213 0.116 
 45 0.275 0.159 
 50 0.324 0.178 
 55 0.482 0.202 
 60 0.507 0.242 
The more serious the burn is ,the more complex in the region the surface color changes are, that is ,the 
bigger the distribution of color histogram is ,the higher in the color histogram the color standard deviation 
is. So the standard deviation of the color map can be determined as an important indicator of the extent of 
the burns. 
C   Analysis of burn areas  
Using Photoshop9.0 software’s rectangular marquee tool to select the whole area of skin burns image 
and get the number of pixels in framed area through "image / histogram" command. Using "polygonal 
lasso tool" or "magnetic lasso tool" to select the burns area and get the number of pixels in the area 
through "image / histogram" command. The percentage of burns area can be get through the number of 
pixels in burned area divided by the number of pixels in whole area. 
Table 3 the percent area of burn skin 
Serial percent area of burn skin 
1 6% 
2 9% 
3 20% 
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4 5% 
5 30% 
6 34% 
7 40% 
8 42% 
9 49% 
10 72% 
11 90% 
12 98% 
The establishment of burns degree integrated discrimination mode  
Burns degree is a comprehensive reflection of three factors of the after-burn images. The three factors 
are the image histogram mean, the color map standard deviation, and the percentage of burns area. Using 
the method of summing the weighted values, the author weighted the value of the three factors firstly, and 
then summed up; the result is the skin burns degree. On the basis of this, the value of skin burns is 
classified, and assessed the extent of the burns. U, the value of the burns degree, can be defined as:  
U  
In the above formula, 1/s  is for the countdown of the histogram mean, it is the indicator of the burns 
degree. s  is on behalf of the standard deviation of the color map, and it is represented as the 
characteristic indicator of the burn skin color depth. s  is for the percentage of burns area, and it is the 
characteristic indicator of the burn distribution. All three indicators tend to increase with the deeper of the 
burns degree. a1, a2 and a3 are the weighted coefficient of every indictors respectively, that is weight, M 
is for a constant.(M = 100 )    
From the investigation of 10 experts in burns field, the weights of every factor are offered 
independently. And then take the mean of the weights as the weight of this factor. Lastly we can get the 
weighted set: a = (0.35, 0.29, 0.36). 
According to different burn images the value of every factor in formula 1 can be gotten, and then 
multiply the weight, finally, sum all the product of each factor. The ultimate result is the burns value .The 
greater the value is , the more serious the burns is, on the contrary ,the smaller the value is ,the lighter the 
burns is. So we can evaluate the burns degree in quantitative with this scoring system. On this basis, we 
can classify the burns degree, and assess the extent of the burns. 
Conclusion 
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Against the existing evaluation of skin burns is not accurate, based on computer image processing 
technology, a simple and accurate new method to determine the degree of skin burns in quantities is put 
forward. Through procedure 1, we get the mean of skin burns images histogram, the standard deviation of 
color maps, and the percentage of burned areas as the indicators of the burns, and distribute indicators the 
weighted values to construct the evaluation model of skin burns.  According to this model, burns value 
can be calculated. The greater the value is, the more serious the burns are, the smaller the value is, the 
lighter the burns are. 
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